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(57) imm 

(0 2 ") 1 2 C a O • 7 A 1 2 0 3 1fr8t<V>)$: 

'*-MWicc 12 A 7 *fl/S;T#aM«*;p->t7 

/SKiE^n, LfrfeFe, Si. Ti, K^l^-Tn^ 

EE 4 x l 0 4 P a .&U©#lfflftT 110 0 7C6A±*l«ifl 

ftC ,aA 7 *»J*U Ld^ffiJSEC , 2 A 7 *l$7y* 
Ml 0 20 cm- 3 ti.±^^^#^v:i*^i:-r-5^;W 



(2) 

1 

[m#mi] tDlio^l* (Ca) t7)VZZ.0L. (A 
1 ) Z^JVifrZ' 11. 8:7. 2 ~ 1 2 . 2:6. 8 

lWIBJa»***»flE4 X l 0 4 P aJ^JicD^Bia 

ti i o ox:&±®ffli&!g£AT\zhuf&-?z>z-tT\ mm 

#;Uv"}A7;V$*- h4"ic 1 2 C aO • 7 A 1 2 0 
a (&T. C l2 A 7 il^) SrJBlSU L^t)flfIIBC I2 A 
7*«7y*J^l 0 2O cra- 3 aittSt5: <h£ 
^ttSAJPy^AJ;^*- h©S!jg^ffi„ 10 
[!S*Jg2] CatAl^tMTl 1. 8:7. 2~ 
12. 2:6. 8tWL, W^Fe, Si. Ti, K 

1 0 4 Pafcl±©»Tl 1 0 0"C.£Lt&gMaSjy,T 
<DS.m\zmf&-T Z> ~ tT. S^^v^VS: 1 0 2O cm- 3 
± 0 C , 2 A 7 £ ft * ; U -> V A 7 J 1/ 5 * - b £ M 

im^m3] mm^m^ f e e 2 o 3 &»-co. 1 

~2fSM%. Si^SiOztlTO. l~4«a%, 20 
Ti^TiO 2 IIf0. 1-1 011%. K^K 2 OI 

)l->0A7)l$*- h©«ifi*j*fc«fct>T»fc*JU->"? 
ATJR^-hWLTSSe*-?*:)!. 2mV 

1*7)15.*— bm*. 

iffijtmS] JjJUsVA (Ca) t7)lS.—VJ* (A 30 
1) *^;HtTl 1. 8:7. 2~1 2. 2:6. 8 
WU 2m 2 / g«±OJt*fflafflSr*-r*3b;l'->^A 
7^5*- BfcJgL. S?Jf!#H£4 X 1 0 4 P a 

si±©f i^t 1 1 o ox:&.±msA&m&,Tizmf^vx 

[^WSMfflfct&W] 
[0 0 0 1 ] 

[0 0 0 2] 

-5 (J. H. Luns ford, Catal. Rev. 

8, 1 3 5, 1 9 7 3, M. Che and A. J. T 50 
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ench, Adv. Catal, 32, 1, 198 

3) „ Z\n*>(Dffl9l<Dte£/ui£\*, 7*S&£:©E5X*;U 

[0 0 0 3] O 2 - £ffil&7-*> ft ZHg&ltRO 

2 (r = 7;ptj u^jR) ^nnx^-s^. :ne©(t 
©«fat»rn>b3 o o-cjwFaxssT^atc^bTU 
^pfc*. mimm, ^^>B.mwuE(Dmmz\mm 

[0 0 0 4] 197 OiHdH. B. BartlSIt 1 
2CaO • 7 A 1 2 0 3 («T, C , 2 A 7 <!:<^-5) 

*>. 2fflli*7 bU-^iZ^^n-r, mgk<D<PlZ&&r 
%5--i?PW&ffl\Z r^U-BHRj tLTMt^ti 
?ILTUft (H. B. Barll and T. Sch 
el ler. Neues Jarhrb. Minera 
l . , Mo n a t s h. 1970. 5 4 7) . 
[0 0 0 5] SBSfStt, CaC0 3 iAl 2 0 3 *fcliA 
1 (OH) aSffltHSMttl 2 0 OtffliSST 
IHffiR^fcJ;0-&/SLfcC,2A7fea4't 1 x l 0 ,9 c 

m- 3 ig©o 2 -^$nxi/^ c t&n^x tr>*RS 

vrtC#YfTft£^?*x;W£tl36L-0>ft (H. Ho 
sono and Y. Abe, Inorg. Che 
m. 26. 1193. 1997). 
[0 0 0 6] Z\CDC , 2 A 7 te. 1 4 1 5lC«£5£ft 

Kfcfcreao, fi»*nso 2 -ci*ti o 2 °cm- 3 «± 
ft. 

[0 0 0 7] lEtc. lWrlSO»-*fi»-rsc,z 

A 7 K-3HT&£t£iTH. CaCOs. Ca (OH) Z X 
ISCaOi, A 1 2 0 3 XttA 1 (OH) atZMWlzm 
V>, 1 0 A P a £X±, TkmnftHil 0 2 P a«T 

Olfcj»B6ft»:ffl«T. 1 2 0 0t:j^± 1 4 1 51C*#I»C 
^/SL. ISfflSiC^itft ' tT, ffif±^^@T"*ft0 2 - 
SlXO-^l 0 2O cm- a Ui > ±Wii5jiST-a^-rftC, 2 A 
7«rf#THft (WW 2 0 0 2- 3 2 1 8&$B#!1) . 

[0 0 0 8] 

[0 0 0 9] sn%. *iitoi*5yAjpmnc 

jfcfc*^fc«&*teiiM* HI 

coo 103 K^j^inatrocijAT* 
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[0 0 11] C,«AT©&<fc«*»*fi)ffi©«M*<fcT 
*&, *»«©ll*5y*;P*^*r*C,2ATS:»*tt f -10 

[oo 12: l^u o?iEtttto*M?^A;ujRa0D 

C,2A7^f#^.^ffii:LT. ^#>2m 2 /g.W±©J£3?B5 
ITLJK *g^WtcM:^aSifa^2m 2 /g*f«(OS!u 

[0013] mic. m<D?%MtVT. mm <b\$w>mizm 20 

e-n-s ii5K^ 5 s># ;m*<o c , 2 A 7 tfi%mtu e> 

[0014] flji3»a**»"r*^<*« 
wfcMtaja&is*. K»»c»3|Ettcc,2AT«aj«T* 

Fe, Si. Ti, K©^fn*W «W±©aFffiTTJ3f 

^ 5- v 5 * ;uss© c 1 2 a 7 £-£*rT -s * ;w -> o a 7 ;w 

H3»**»T, ^JemJiCMofct) ©-*?**. X. NG 
C,2A 7 £-grW-r-5#;P->'}A7;i>=*- h©*#5f;£ffl 
^*£*. K*«Tft*aiflfl:**UA^J«»<*:*«Sfe« 

[0 0 15] 

(C a) £7;P5z:r>A (A 1 ) £t ;WtT 1 1.8: 
7. 2~12. 2:6. 8-&WU L*t)iff Q I©*^ 40 
i-W7AS*- ftftegftt&lft*£-fiE 
4X10 4 P a£JUt©»B»T 1 1 0 0*C£JUt*»fflflE 

l:i2CaO' 7 A ] 2 0 3 (SIT. C, 2 A-t^?) £ 
»J*U L^t>i91BC, 2 AT3&«K*7^*;U*l O 20 c 

[0 0 1 6] #38 CatAI S^HtTl 

1. 8:7. 2-12. 2:6. 8§WL. LfrbF 
e. Si, Ti. K©t>fh*iiattimsftfci 50 
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&gt#JEE4 x 1 0 4 P a&,±(D&W%Tl 1 0 0 
1 0 2O cm- a ^±WC 1 2A7^^#-r-S^JU->^A7;U 

[0 0 1 7] *&, U^*«|g«iUT, 
WEB****. Fe^Fe 2 OJST0. 1-211%, 
Si&SiO 2 ilT0. 1 ~4 MS%. T i SrT i 0 2 
iftjlTO. 1~1 011%, K&K2OMTO. 1~ 

7;i/5*-h ©§!!£*?£-?& -5. 
[0 0 1 8] JDAT. #589iW:. Me&V>t>)\,i/0J*7)l 
5*- h©Sljt*tetC < toT#fc^;U->>i7A7JU5^- 
hWlT/^«t*tJ,?t, 2m 2 /g^±(DJt^ 
BBfKfll Sr^T -5 H t £ t 5 * )V > O A 7 5 * - 

h»*T*0, Si:, A^y^A (Ca) £7;U£-? 
A ( A 1 ) £*:;HtT 11. 8:7. 2~12. 2: 
6. 8ttL, 2m z /gU±(D!tm:MmmZ1f?Z>ti 
;l/yfA7;^*- J5fc#U &3t#GI4Xl 

0 4 P aR±©3?ffl^Tl 1 0 0 , CJW±^iStSSJWTIC 

[0 0 19] 

imw<D&m<D&ffl XRwomuz, X)i-><yi± (c 

a) £7^3^ A (A 1 ) £^;HtTl 1 . 8:7. 
2-12. 2:6. 8-&WT-5#ftSO*^>"^A7;l/ 
5*- ttfi3H^^S?^^E£4 X 1 0" 

PaW±©35B8^[Tl 1 0 0t;.!^±igftl!i&a^TI;:fln£fc 
tS^tT, SKAJP>"?A7;U5^.- h«fJCC , 2 A 7 
£MSlSU b^t>HtHHC,aA T *<**7S?*;W*l o 20 

[0 0 2 0] *%WlZ&l-t2>j3)lis01±7JlS.*-b 

it, ±&si*»*>ca. a i . mm (o) -rfflfigsn. 

3m<D^^§m^8 3Wm%U±.<D*><D : $:m-?. 
[0 0 2 1 ] *%WCDmm<Dt))li"?l±7)l'5.*- h 
tt, CaiAl Sr^UfcTl 1 . 8:7. 2-1 2. 
2:6. 8tfL, #ftRT*0, »*Ktt, JEfcF 
e. Si, Ti, KWUfft^ 1 W^UL^-g^TS. d 
HT, C a £A 1 ©^;UitdMMS2«Blffltt©i»£\ f#<i>n 
5A;U->C7A7;i/3^.-hfc*3^TC , 2 A7#±*:5g£ 
&lffl£&<=>£il,> 0 *^uq-eiJ, Fe. Si. T 

i . Krou-fn*»ia^±$-&#-r4c£*<i7-^L<. 

4"(CFe. Si. Ti. KG)^-rn*> 1 ffiW-trtWf T 
3-lCjt^T, J:0fiffl«T*»*5 5?*;Hift©C,2A 
[0 0 2 2 ] Sa!EH^O*;l/-><5A7>il/5^.- MS. 7 
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[0 0 2 3] ^MKirH^T. *^v"?A7Jl-i^-h 
4" K iS&SB 7 v # )mme> C , 2 A 7 £ 'iJ&li b ab % 
tbT, mm#!£4 x 1 0 4 P a£JU©»n3rFl 1 0 

[0 0 2 4] iittlW^'/^AT^ 

e. Si, Ti, K©^WiaK±*^ai"Si:t 10 
l;t,i«lTU5. Sfci*M* s 4xl0 4 Pa*« 

j&£nTfc. a»C, a A7fl:8#7^Ml O 20 c 

[0025] jjn^-r^ssic-p^T^, tas^ift-r^x 

;W»fl[©Ci2A7S$*-B-«)^t* , "^*^'' s ' 1 
1 0 0*C*^t?«, C 12 A705ieffl<t;©^S* t il>' i - 
t. 5l:C, 2 AT*W2tlTUTfe, -tO^KM^ 20 

*WSn5. JT-SL-^S*«5ffl«. 1 15 0-135 
0tT«O, MIC, fitJfSfSffllCfc^T 1 15 0mi 

3 o ot:*«©«iH*a&T*i:s«#a*<&s*«Hi 

[0 0 2 6] mntl )l-><y )V = ^- h'P'DF e. S 
I, TI, KWfifco^Tte, #389!#©**«J*W*S 
Fe!;oUTFe 2 0 3 »»T0. 1-2 
S It^VJTS i Oz&gT'O. 1-411 3C 
T i ICO^TT i O 2 ftST0. 1-1 011%. 
Kfc^TK 2 Oft*T0. l~lIi%T'*5. 

;u = b*K:iS&K&7>'#-rt'ilffi<z>C , 2 A7*^jS-& 

[0 0 2 7 ]*^©S2H CaiAl^MTl 
1. 8:7. 2-1 2. 2:6. 8^U L^feF 40 

e, si, Ti, K©»>wiawmsnfcK 

&5i8#JI4 X 1 0 4 Pa&±©«Tl 1 0 0 

tan 3 o o*c*iR©fi£TiraJ!&-rs£fc-e. 

1 0 20 c m- 3 ti,±0 C , 2 A7^ ; lt2'* 
A -> 9 A 7 )V 5 *- b * mi& 2 * % Z. t Sr«r* t T * * 

[0 0 2 8] #56 Wi. *»W«« f (WIH» 1 ro^u^^S 

^#SKC0^^->'5'A7;W5^- HCfE^nSCtfc 
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0 20 c m" 3 £A±(0 C , 2 A 7 ^ -^WT 2> * ;V "> ^ A 7 ;P 5 

b £^£-£5 
[0 0 2 9] EP-fe, *^^-Cffl^e>n4M*5ftUTtt, 

7JV5:K *^il:7^5T-. K 7JU55SR 

its; i:T-ia*0RJ&l;:<J:D> S!*7yi3;H«* ! l 0 
20 c m- 3 J£*±CD C , 2 A - * # )\> "> A 7 ^ 5 * 

-b£J&Jj££-ti: •&©"?* Si^@fflSJ*:45i-^A^-^T 

a B«ris*ir«:«»* t L^s^snxus - tats 
SK, 2m 2 /ga±rotb^ffi«S*-r?>ISW*t 

[0 0 3 0] fcSSWfcfe^Ttt. HUiS^MW^ffl^. » 
1 ©^P^t*3lt^# B B uM©*^v^A7;l'5*-bi:P 
ttttttft. HPS, CatAlStMtTl 1. 8:7. 
2-12. 2:6. 8tL, JEtCF e. Si, Ti, K 

u rn*ffl v»T*s*frT?fflat s i t ci o . mm 

? V>13 frmSttf 1 0 2O cm- 3 «±OC,2A7£"a' ; frT3 
*JU->^A7^5^— bS^/SSi**. 
[0 0 3 1 ] *^Tffl^5Fe, Si, T i , K©jlg 
fc-3V»Ttt, ^#^CE4 x 1 0 4 P a£A±CD#lffi«TT' 

■^n^n<D&ib&£^<£T£*fc©TW*atf.J:^. * 

ITO. 1 ~2Mfi%. S ilCO^TS iOzi^T 
0. l~4Si%, T ilCO^TT iOjftSTO. 1 
~10S1%, Kl;O^TK 2 OtlT0. 1-lM* 

[0 0 3 2 ] &jVZ<DjJ)Vi/V&7)V3.*-b 
T, 2m 2 /ga±©lt^g5f*fli : &W-r^-i:#!Mfi!!T 

^©^tiT^U *;i/->^A7^5^-b!l i »*4t# 
DTlt ^;V->^A7;U5^-b^*gH4**-r-2>^i: 

^e>, ^fc, 7;vs h*;w->CA^ffil4^ffi*7y 

ffi b ^ tt»Tf»»t ^> C t S U ^ . 

1 [0 0 3 3 ] *;Ui"?A (Ca) t7 
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(A 1 ) £^;UitTl 1 . 8:7. 2-1 
2. 2:6. 8tWl. 2m 2 /gJ^±<2J±§lflSfi8{I£ 

j£4 x 1 0 4 P att±0»IMftTl 1 0 orfiUiJSttffl 
[0 0 3 4] 

[^SKftl] C*«S«1) i3)Vz/0J* (Ca) t7;^r 

(A 1 ) fe^WtT 12:7 fc^WU F e . S 
i, Ti, K«r*#bft:#ll*0*;P->9ix7^5*- 
hEWSr* x 1 0 4 P a©l?fflMTl 1 0 0 

Ot^T, 1 2 C aO - 7 A 1 2 0 3 T&£ - £ SrXJSlHSf 
fCfcSHiligbfco 8JE»*l:«Fe 2 O 3 ^0. 5 

SiO a *M. 3 11%, Ti0 2 ^2. Oil 
%, K 2 O*«0. 2Si%^WbT(,^^i^XRFi 

h cd&st^ £ o 2 --r * > 7 >?#;U3 J: o-"f * > 5 v 

SJl'CDilElrth^nS x 1 0 2O cm- 3 chSft$nfco 

[0 0 3 5 ] [*W«2) ««MlTffl^#aH©* 
;k>^7J^^-hgW, ^iM5X10 4 Pa 30 
<£>#Hi«"ri 2 5 O^T2l$Wjft/3oLJt. »6nfcft^ 

0»»«:tT, Jt*ffl«2. 6m 2 /gO»*t» 
fee 8ai5f»*tC^t>T 1 2 C a O • 7 A 1 2 0 3 T'$>£ d 
fc*X«E»rfcJ:0aMLfc. *fcFe«O 3 #0. 51 
i%, S iO z ^l. 3Ii%> T i0 2 ^2. Oil 

K 2 O^0. 28imi/W5:iS:XRFjB 
5£Kcfc0«BLfc. Sfc, SjB*5itf7 7KTOESR 

Hutment. *nfhoftiR;t>Hoa«* 
6 0 2 --r ^>^^^;u^ctiXo-'f ^->^> ? ^^^2i^ 40 
a^n?n7 x 1 o 2 °cnr^M^n/:o 

[0 0 3 6 ] (Jt«« 1 ] ^MSM 1 fc*^T, ^^»ni 
4X1 0 4 P a^ifiTl 0 0 0tT2I^Mil*n 
CtT, Jfctt<0H£Ufc. #6ftt»*W^TF e 2 
O 3 rt<0. 5^M%> Si0 2 **l. 3Mi%, T i 0 2 
#2. 0Mi%, K 2 O^0. 2RIXMIT^4I 
itXRFMfil:iO«Bl/t^ X*ia»fMStJ:-3 
Ttel 2CaO - 7 A 1 2 0 3 T&£ £ t^KBTtftfr 
o/to *fc, »SttJfc»*lz^TESR*«fctf9-e> 
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fctasnr, o 2 ^ixio ,9 cm- 3 T^fco 

[0 0 3 7 ] (JtttM 2 ] £»0!l 1 iCfcl^T, ^^^/H 
4 X 1 0 4 P a (BgfflSlT 1 3 5 0^2 f^PJUKia^*^ 
£T*£iTJt««£Lfc. 1 3 0 OtWitg^- 
«^i8IIH/T^S:t«BSnfc*«l 3 5 0tT2l*IH 
titf&Lfzo ie»nfc«9*l:o^Tl 2 C aO • 7 A 1 2 
O3T»*rt«rX|lia»f^i0aBUfc. Fe 2 
O 3 **0. 5MI%, SIOa**l. 3Si%, Ti0 2 
#2. 0II%> K 2 O^0. 2II%^tlTt^^ 

t6XRFlfii:«toaBLt. fen^cf^i: 
o--f *>9^*;na«aanr, or^ixio 

l9 cnr 3 Tfc9fc. 

[0 0 3 8 ] C*SS0*J 3 3 ^&#;l^^A<fca-7;l^ 
^t^Ht-ei 2 : 7 U Fe 2 O^L 0 

8SS%, Si0 2 **l. 9SI%, Ti0 2 ^3. 511 
%> K 2 O#0. 5Mi%^WbTl^ra^> 
EE 5 X 1 0 4 P a(Dfitt 1 2 5 0tT2P^«b 

T#-J^;H:cfct)»»tSCiT, ht^ffifa2. 6 m 
2 /g£)^*£*#fc, JfflEt&*KtH>Tl 2CaO • 7 
A 1 2O 3 T*S^t€:X»IfiItFf*C<t0aEi8Ufc. 
mZffiM<D^m&£Zt7 7 KTCO ESRX^^ h;U£«B 
5£bfc. ^n^n^©iR/N*> H^S^^0 2 Mt>7 

1 O 20 cm- 3 i:^fi$n^o 

[0 0 3 9 ] [Jt«fcl3] ^^>^A^:a-7J^ 
^S^JUifcTl 2 : 7£>^»fg^U Fe 2 0 3 #3. 0 
H§%, Si0 2 ^5. 0 HS%, T I Oa** 1 0 . 5K 

K 2 0#2. Oai%^tTl^g^$;, K£ 
#JE 5X1 0 4 P a©HIST'l 2 5 0tT2P$P B 1M 

m 2 /g<a»*£»fc. »6n/t»**xj»ig*TiCcto 

fflSJgLifc**, 1 2CaO ■ 7 A 1 2 0 3 T*£ £ iTWSK 
T*tt**r*fc. »enfc»*fc^vTESR*5«fc 

y*jwj*ujsnf, or^ixi o ,9 cm- 3 t*o 

[0 0 4 0 ] «1PI4) *JMWlT»&t»*«:i«»n: 
^5MPaT^^L, ffl»«« 5 5 XcDjS^fci 
u :n^mE5 x 1 0 4 P a<0^m^T 1 2 5 0 
< CT2P#Pp^/£bT, 3 OmmX 3 OmmX 5 m 

m©*SM**»fc. 9ME*jBff©*aS*»«tt9 7 XT* 

[0 0 4 1 ] (tt««4) **«3T«^fc«»6iS» 
DI*5MP aT&SS/SJgU ffi^S5 2%(D«flsi 
U ^n«rK*#n:5 x 1 0 4 P aOSffl^T 1 2 5 0 
tT2W1MbT, 3 OmmX 3 OmmX 5m 

m(D«lteft:*»ct'5ttt*fctC5, ffi»SR^8 0X 
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T% a ft * WT S gl*S{* L *» » <=> ft & fro Ac 
[0 0 4 2] 

[36M©a*3 #$S9Uc«fcfttf. *1K)I:C 12 A 7 M 
*RW»=C,2A 7 ftJ5EfcaE^3n, LMFe, Si. 

t, i o 20 c m - 3 a±©S)ga© s o r ^ a^t^, c , 2 
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RB»J*Offl34t>7-ji»:«»*tt©c,2AWI:^«*S 

I*±#tl:tfflT*5. 
[0 0 4 3] JEfc, *»WpT*6n-&*;P->'?A7;U5 



